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High girder rails in paved streets.
Outside rail of long radius curves.
Rails rigidly supported on concrete foundations.
One portion of a single rail may be affected while other portions
of the same rail are free from corrugation.
Rails corrugated in one section of track are found to wear
smooth when located elsewhere.
Time required may vary from 48 hours to several years.
Reproduced immediately after grinding in some cases and
eliminated in others.
Corrugations are absent under the following conditions:
Practically all steam railroad tracks.
Nearly all "T" rails, especially on interurban road, except
near stations or where cars are started or stopped under abnormal
conditions.
Some of the theories which have been advanced to explain the
cause of corrugation are:
Chattering of brake rigging during stop.
Nosing of wheels transversely across rails.
Chattering of rolls when rails were rolled.
Alternate hard and soft spots in composition of rails.
Cold rolling action of wheels on rails.
The last theory seems to be the most plausible one offered thus
far and nearly all conditions of corrugation can be explained
thereby. This has been outlined in considerable detail by
Pellissier1 and Gidanski.2
The contact area between wheel and rail is so small that the
pressure may exceed 40,000 Ib. per square inch in practice.
This is very near if not in excess of the elastic limit of the rail.
It would be safe to say, therefore, that the elastic limit is often
exceeded with the wheel in motion. Where this takes place it
would have a tendency to cause the metal to flow slightly until
the density was increased sufficiently to withstand the force of the
wheel. The wheel would then tend to ride over the place of high
density and start the metal to flow just beyond this point. The
coning of the tread can be shown to aggravate this effect and
produce the shape of groove which is actually found in practice.
As grinding the head of the rail is the only satisfactory remedy
1 "A New Theory of Rail Corrugation" by G. E. Pellissier, Electric
Railway Journal, Sept. 30, 1911.
2  "Rail  Corrugation" by  C.  M.  Gidanski,  Electric Railway Journal,
Dee. 27, 1913.